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(57) ABSTRACT 

An idle distance of an engraving stylus for engraving a 
rotogravure printing cylinder is set from the cylinder surface 
of the rotogravure printing cylinder by use of a sliding 
element that is provided for the guidance of the engraving 
stylus connected to the sliding element along the cylinder 
surface during engraving. The setting of the idle distance is 
undertaken relative to a reference surface that is indicative 
of the cylinder surface. 

17 Claims, 7 Drawing Sheets 

15 16 



U.S. Patent Apr. 18, 2006 Sheet 1 0f 7 US 7,031,027 B2 



U.S. Patent Apr. 18, 2006 Sheet 2 0f 7 US 7,031,027 B2 

52 moan; N .8 



U.S. Patent Apr. 18, 2006 Sheet 3 0f 7 US 7,031,027 B2 

m .90 

:1 

0") 

/ 

‘I. 

“g 
\ I 

N/ 
I 



U.S. Patent Apr. 18, 2006 Sheet 4 0f 7 US 7,031,027 B2 

3 

v .mm 

2 

2 



U.S. Patent Apr. 18, 2006 Sheet 5 0f 7 US 7,031,027 B2 

16 

14 

Fig. 5 

J m / 
1/9 

I 

21 



U.S. Patent 

/23 22 

Apr. 18, 2006 

24 

Sheet 6 0f 7 US 7,031,027 B2 

Fig. 6 

25 



US 7,031,027 B2 Sheet 7 0f 7 U.S. Patent Apr. 18,2006 

Fig. 7a 

25 



US 7,031,027 B2 
1 

METHOD AND APPARATUS FOR SETTING 
THE IDLE DISTANCE OF AN ENGRAVING 
STYLUS FROM THE CYLINDER SURFACE 

OF A ROTOGRAVURE PRINTING 
CYLINDER 

BACKGROUND OF THE INVENTION 

The invention is directed to a method for setting the idle 
distance of an engraving stylus for engraving a rotogravure 
printing cylinder from the cylinder surface of the rotogra 
vure printing cylinder upon involvement of a sliding foot 
that is provided for the guidance of the engraving stylus 
connected to the sliding foot along the cylinder surface 
during engraving. 

The invention is also directed to an adjustment mecha 
nism, preferably for implementation of the method. 

For rotogravure, a printing form is usually engraved into 
the cylinder surface of a rotogravure printing cylinder With 
an engraving stylus or With a plurality of engraving styli. 
The tip of the engraving stylus thereby normally comprises 
diamond. 

For the engraving, the engraving stylus is driven in 
vibrating fashion With a prescribed frequency and ampli 
tude. The image information to be engraved is superimposed 
as a signal on this basic vibration, so that the engraving 
stylus, When vibrating, enters into the cylinder surface With 
a different depth or does not enter thereinto according to the 
image information. Simultaneously, the rotogravure printing 
cylinder is driven in rotating fashion, and the engraving 
stylus is moved along the cylinder surface in the axial 
direction either continuously or in steps in order to achieve 
a continuation of the engraving image, Which usually com 
prises a matrix of cups. During its relative motion over the 
cylinder surface, an engraving head comprising the engrav 
ing stylus is supported on the cylinder surface via a sliding 
foot, likeWise preferably comprising diamond. For varying 
the spacing of the engraving head from the cylinder surface, 
the sliding foot can usually be retracted or extended farther 
transverse relative to the axis of the rotogravure form 
cylinder With a spindle, Whereby “transverse” does not 
necessarily mean perpendicular to the axis and the sliding 
foot also need not necessarily lie in a radial path relative to 
the axis but, for example, can also be secantially aligned. 
When the vibratory drive is turned off, the engraving 

stylus is situated at a slight clearance from the cylinder 
surface in its idle position, Whereby this idle distance is 
prescribed by the setting of the extended length of the sliding 
foot. This idle distance, of course, must agree very precisely 
so that the image information is engraved into the cylinder 
surface as intended. The position of the engraving tip 
corresponds to the Zero-axis crossing of the amplitude of the 
basic vibration of the engraving stylus Without image infor 
mation or given the image information, to not engrave at the 
corresponding location of the cylinder surface. The idle 
distance amounts, for example, to 3 through 5 micrometers, 
preferably 4 micrometers, and should be set to a precision of 
at least 10%. 

During engraving, hoWever, the engraving stylus Wears 
over time or can even be damaged. The engraving styli must 
therefore be replaced by neW ones relatively often. After 
such a replacement, hoWever, the idle distance must be reset 
because, although the engraving tips or the cutting geometry 
of the engraving styli coincide, the engraving styli do not 
otherWise have structural lengths that coincide precisely 
enough. Just like the setting of the idle distance, thus the 
change of the engraving styli must be undertaken more 
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2 
frequently in engraving operations, namely more or less at 
the same time for a plurality of engraving machines since the 
rotogravure printing cylinders for the various colors of a 
color printing are usually engraved roughly simultaneously. 
Up to noW, one proceeded for setting the idle distance 

such that the neW engraving stylus is roughly positioned and 
the spindle of the sliding foot is then moved sloWly inWard 
given a rotating rotogravure printing cylinder until the 
engraving stylus just barely lies against the cylinder surface 
and leaves a very slight scratch thereon, this lie there against 
being recogniZable therefrom. With the assistance of a 
precision thread, the spindle is in turn moved outWard by 
precisely the desired idle distance, as a result Whereof this 
idle distance of the engraving stylus is directly produced. 

This, hoWever, is an inadequate and unsatisfactory pro 
cedure. Great care must be exercised in the described 
setting. A speci?c test cylinder is employed, this having to 
be chucked into the engraving machine for the setting and in 
turn removed therefrom later. Despite its high capital costs, 
the engraving machine cannot be used for engraving for the 
entirety of the adjustment Work. The test cylinder does not 
rotate under machined drive, but is carefully manually 
turned a little over and over again by a person. The creation 
of the scratch is subjectively checked, and the return turning 
of the spindle of the sliding foot occurs With an angle 
prescribed by the operator. The procedure can therefore only 
be imprecisely objectively reproduced. Each operator 
obtains a someWhat different result. 

SUMMARY OF THE INVENTION 

An object of the invention is to improve the setting of the 
idle distance of the engraving stylus in rotogravure engrav 
ing. 

According to the invention, the setting of the idle distance 
is undertaken With reference to a reference surface that 
replaces or represents the cylinder surface. 

Exemplary embodiments to Which the scope of the inven 
tion is not limited are shoWn in the draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an engraving head placed against a rotogravure 
printing cylinder, shoWn in a side vieW in an engraving 
machine that is not shoWn in detail; 

FIG. 2 illustrates the region illustrated in FIG. 1 shoWn in 
a plan vieW; 

FIG. 3 is a ?rst, electromechanical exemplary embodi 
ment of a setting mechanism shoWn in plan vieW; 

FIG. 4 illustrates the exemplary embodiment according to 
FIG. 3 in a side vieW for a stylus replacement; 

FIG. 5 illustrates the exemplary embodiment according to 
FIG. 4 for engraving head replacement; 

FIG. 6 illustrates a second, optical exemplary embodi 
ment of a setting mechanism, shoWn in a side vieW; 

FIG. 7 illustrates the exemplary embodiment according to 
FIG. 6 in plan vieW; and 

FIG. 7a shoWs the detail VIIa from FIG. 7 in an excerpted 
v1eW. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

For the purposes of promoting an understanding of the 
principles of the invention, reference Will noW be made to 
the preferred embodiments illustrated in the draWings and 
speci?c language Will be used to describe the same. It Will 
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nevertheless be understood that no limitation of the scope of 
the invention is thereby intended, such alterations and fur 
ther modi?cations in the illustrated device and/or method, 
and such further applications of the principles of the inven 
tion as illustrated therein being contemplated as Would 
normally occur noW or in the future to one skilled in the art 

to Which the invention relates. 

With the system and method disclosed, a rotogravure 
printing cylinder to be engraved can advantageously remain 
in the engraving machine, and the engraving machine can 
also be used during the setting event, particularly When it is 
provided according to a development of the method that the 
engraving head or the sliding foot With the engraving stylus 
that is connected to it and at Which the setting is to be 
undertaken is moved out of its Working position during the 
setting, preferably being removed from the engraving 
machine, and is replaced by an engraving head that has 
already been adjusted. The method appears especially eco 
nomical in that only one setting device need be provided for 
an entire set or stock of engraving machines. 

Since, ultimately the engraving stylus fundamentally 
Works in a tangential plane of the cylinder surface, a plane, 
preferably a planar surface of a plate, can be employed as a 
reference surface, as provided in a development of the 
method, for easier setting and manipulation as Well as 
installation of a device. 

There are fundamentally different, conceivable possibili 
ties of monitoring and measuring the setting of the idle 
distance. In particular, the monitoring and measurement, 
potentially even the setting event itself, should be imple 
mented as objectively and reproducibly as possible, poten 
tially even automated. 

One possibility is comprised in a mechanical or electro 
mechanical monitoring. For that purpose, for example, the 
engraving stylus can be moved against a resilient region of 
the reference surface by moving the spindle of the sliding 
foot in and the resiliency thereof can be registered and 
measured With a sensor. This can then be taken With the 
desired precision as a reference for the adjustment, Whereby 
the necessary movements are preferably undertaken motor 
iZed and not manually by a person in order to achieve a 
reproducible precision and avoid jerky movements that 
could destroy the engraving stylus. Care can thereby also be 
exercised to see that the setting is alWays undertaken With a 
speci?c moving direction of the engraving stylus in order to 
avoid hystereses of the system or spindle running impreci 
sions in the measurement. This, of course, also applies to 
monitoring modes other than mechanical ones. 

Another possibility of monitoring and measuring is com 
prised in an optical procedure. 

The idle distance betWeen the engraving tip and the 
reference surface that has been set and the variation thereof 
can thereby by made directly visible and observed. For 
example, a measurement or scale microscope can be 
employed therefor. One can look directly through this, or the 
generated image can be rendered visible in an even easier 
Way by video camera on a picture screen, Whereby an 
additionally improved and more precise scale can be 
selected by means of a projection factor generated in the 
transmission system. Moreover, an additionally more exact 
and more objective setting is possible When the reference 
surface is mirrored or re?ective since the (double) idle 
distance of the engraving tip relative to its mirror image can 
then be set, Whereby a Zero point to be exactly de?ned can 
then be eliminated due to the symmetry that is thereby 
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4 
obtained, the Zero point being potentially not optically 
recogniZable precisely enough and capable of being abso 
lutely de?ned. 

In a side vieW, FIG. 1 schematically shoWs the traditional 
Working position of an engraving head 1 in a side vieW of an 
engraving machine not shoWn in greater detail. For that 
purpose, the engraving head 1 is placed against the cylinder 
surface of a rotogravure printing cylinder 2. An engraving 
stylus 3 With a stylus holder 4 is pivotably arranged at the 
engraving head 1 and can be driven in vibrating fashion 
around its stylus axis 5, Which is inclined by 15° in the 
illustrated exemplary embodiment. Guided via a sliding foot 
6, the engraving head 1 is supported on the cylinder surface. 
The sliding foot 6 can be retracted and extended With a 
spindle 7 and an adjustment Wheel 8, as a result Whereof the 
idle distance of the tip of the engraving stylus 3 from the 
cylinder surface is set. 
The engraving head 1 is resiliently seated on a support 9 

(not shoWn in detail), and is pivotably seated via leaf springs 
10 that serve as a revolute joint and Which is supported on 
coil springs 11. 

FIG. 2 again shoWs the region from FIG. 1 in a plan vieW. 
As in the folloWing Figures as Well, identical component 
parts are referenced With the same reference characters as in 
FIG. 1. 

In particular, FIG. 2 shoWs a plan vieW of the arrangement 
of the stylus holder 4 at the stylus axis 5 that can be pivoted 
in the direction of the double arroW 12. 

FIG. 3 shoWs a plan vieW of a ?rst exemplary embodi 
ment of an inventive setting mechanism that Works electro 
mechanically. 

For setting or for reference de?nition of the idle position 
of the engraving stylus 3 here, the engraving stylus 3 is 
moved against a detent pin 13 by moving the spindle 7 of the 
sliding foot 1 in With a motor (not shoWn) instead of the 
adjustment Wheels 8, the motion path thereof being regis 
tered and measured With an electronic distance sensor 14. 
After the reference for the engraving stylus 3 acquired in this 
Way, this is precisely brought into it a desired position 
relative to the sliding foot 1 in that the spindle 7 is in turn 
moved outWard in de?ned fashion. The measuring pin 13 is 
seated in softly resilient fashion With a spring 15 in order to 
avoid damage to the engraving stylus 3. For this same 
reason, a motor is employed instead of the hand Wheel 8 in 
order to be able to implement the movement of the engrav 
ing stylus With greater control. For the precise reference 
measurement to the sliding foot 6, the measuring pin 13, in 
its non-de?ected position, has its end face terminating 
precisely With a surface of a ground detent plate 16 for the 
sliding foot 6. 

FIG. 4 shoWs the exemplary embodiment of FIG. 3 in a 
side vieW. 
The detent plate 16 With sensor 14 is folded aWay for a 

problem-free stylus replacement. In this position, the neWly 
introduced engraving stylus can also be set in height With the 
assistance of a camera (not shoWn). For that purpose, the 
engraving head 1 is placed on a carrier 17 in a corresponding 
measuring device outside an engraving machine, the detent 
plate 16 and the sensor 14 being hinged thereto and pivot 
able up to a stop 19. 
The motor 18 that drives the spindle 7 via a V-belt can also 

be seen in FIG. 4. 
FIG. 5 shoWs the mechanism according to FIG. 4 again in 

a side vieW With the drive unit (motor 18 and V-belt 20) for 
the sliding foot 6 or the spindle 7 thereof likeWise folded 
aWay in order to enable a replacement or removal and 
introduction of the entire engraving head 1 into and out of 
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the measuring device. The spindle 7 comprises a peg 21 for 
coupling the spindle 7 to the drive unit. 

FIG. 6 shows a side vieW of a second exemplary embodi 
ment of an adjustment mechanism that Works optically. This 
time, the position of the stylus tip of the engraving stylus 3 
is directly observed and measured With a camera 23 
equipped With a microscope 22, the camera 23 being 
arranged over the engraving stylus 3. For the measurement, 
the microscope 22 comprises an ocular micrometer. The 
distance from the surface (reference surface 25) of a speci?c 
reference plate 24 is measured. 

FIG. 7 shoWs the apparatus according to FIG. 6 in plan 
vieW. The observation region of the camera 23 (Which itself 
is not shoWn in FIGS. 7 and 7a) or of the microscope, is 
marked therein as a detail With a broken line and is refer 
enced Vlla. This detail is emphasized in FIG. 7a. 

The reference surface 25 of the reference plate 24 is 
re?ective. It is therefore not only the stylus tip of the 
engraving stylus 3 itself that can be recognized With the 
camera, but also its mirror image 3' in the reference surface. 
As a result thereof, the stylus tip can be set symmetrically 
relative to its oWn mirror image, Which can be measured or 
calibrated With a scale (ocular micrometer 26) in the ocular 
vieWing ?eld 27 of the microscope 22. 

While preferred embodiments have been illustrated and 
described in detail in the draWings and foregoing descrip 
tion, the same is to be considered as illustrative and not 
restrictive in character, it being understood that only tWo of 
the preferred embodiments have been shoWn and described, 
that all changes and modi?cations that come Within the spirit 
of the invention are desired to be protected, and that the 
invention may be provided in additional embodiments noW 
or in the future. 
We claim as our invention: 
1. A method for setting an idle distance of an engraving 

stylus for engraving a rotogravure printing cylinder from a 
cylinder surface of the rotogravure printing cylinder, com 
prising the steps of: 

providing a sliding foot for guidance of the engraving 
stylus connected to the sliding foot along the cylinder 
surface; and 

setting the idle distance With respect to a reference surface 
that replaces or represents the cylinder surface. 

2. The method according to claim 1 Wherein the sliding 
foot together With the engraving stylus connected to it is 
brought from its Working position in an engraving machine 
before the setting and is brought back into the Working 
positions after the setting. 

3. The method according to claim 1 Wherein a planar 
surface is employed as the reference surface. 

4. The method according to claim 1 Wherein the setting is 
mechanically or electromechanically monitored and mea 
sured. 

5. The method according to claim 4 Wherein in the setting, 
the engraving stylus is displaced or moved against a mov 
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able detent in de?ned fashion, the movement thereof being 
qualitatively monitored and measured. 

6. The method according to claim 5 Wherein the engraving 
stylus is moved by machine and controlled. 

7. The method according to claim 1 Wherein the setting is 
optically monitored and measured. 

8. The method according to claim 7 Wherein a measuring 
or scale microscope is employed. 

9. An apparatus for setting an idle distance of an engrav 
ing stylus for engraving a rotogravure printing cylinder from 
a cylinder surface of the rotogravure printing cylinder, 
comprising: 

a sliding foot for guidance of the engraving stylus con 
nected to the sliding foot along the cylinder surface; 
and 

said apparatus comprising a reference surface replacing 
the cylinder surface. 

10. The apparatus according to claim 9 Wherein the 
reference surface is designed planar. 

11. The apparatus according to claim 9 Wherein said 
apparatus comprises a measurement and monitoring device. 

12. The apparatus according to claim 11 Wherein the 
measurement and monitoring device Works substantially 
electromechanically. 

13. The apparatus according to claim 12 Wherein the 
measurement and monitoring device comprises a motion 
sensor. 

14. The apparatus according to claim 11 Wherein the 
measurement and monitoring device Works substantially 
optically. 

15. The apparatus according to claim 14 Wherein the 
reference surface is mirrored or re?ective, and the measure 
ment and monitoring device simultaneously acquires a tip of 
the engraving stylus and its mirror image. 

16. A method for setting an idle distance of an engraving 
stylus for engraving a rotogravure printing cylinder from a 
cylinder surface of the rotogravure printing cylinder, com 
prising the steps of: 

providing a sliding element for guidance of the engraving 
stylus connected to the sliding element along the cyl 
inder surface; and 

setting the idle distance With respect to a reference surface 
that is indicative of the cylinder surface. 

17. An apparatus for setting an idle distance of an engrav 
ing stylus for engraving a rotogravure printing cylinder from 
a cylinder surface of the rotogravure printing cylinder, 
comprising: 

a sliding element for guidance of the engraving stylus 
connected to the sliding element along the cylinder 
surface; and 

said apparatus comprising a reference surface replacing 
the cylinder surface. 

* * * * * 


